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Vibration Prediction and Charge Estimation in Hard Rock Blasting Site
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ABSTRACT

The blasting has a lot of economic efficiency and speediness but it can damage to a neighbor structure,

a domestic animal and a cultured fish due to the blasting vibration, then the public grievance is increased.

Therefore, we need to manage the blasting vibration effciently. The prediction of the correct vibration

velocity is not easy because there are lots of different kinds of the scale of blasting vibration and it has a

number of a variable effect. So we figure the optimum line through the least-squares regression by using

the vibration data measured in hard rock blasting and compared with the design vibration prediction

equation. As a result, we confirm that the vibration estimated in this paper is bigger than the design

vibration prediction equation in the same charge and distance. If there is a Gaussian normal distribution

data on the left-right side of the least squares regression, then we can estimate the vibration prediction
equation on reliability 50 %( 3=0), 90 %(5=1.28), 95 %(5=1.64). 99.9 %(5=3.09). As a result, it appears
to be suitable that the reliability is 99 % at the tranverse component, the reliability 95 % is at the vertical

component, the reliability 90 % is at the longitudinal component and the reliability is 95 % at the peak

vector sum component.
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Table 1 Geological condition at the blasting site

Thick-
Stratum Peel ness | Composition TCR{RQD
(m) (%)
(m)
Surfaces | 0.0~0.6 0.6 Silty sand -
Decomposed 0.6<3.8 32 Decomposed }
soil rock
Hard rock | 36 60| 22 | Bedrock | 97/60
layer
Table 2 Pattern of blasting
Medium Normal
X . Small scale
Classification scale scale
Ist | 2nd | 3rd [ 4th | 5th] 6th] 7th
Diameter(mm) Less than 76 mm 76 mm
51 mm
Sub-driling
length(m) 2.7 3.4 6.7
L1np of least 1.0 1.60 20
resistance(m)
Sub-driling 12 1.90 25
gap(m)
Weight per
delay(ke) 1 3.0 7.5
Explosives Emulsion Emulsion Emulsion
P ($32mm) | (¢S0mm) | (¢50 mm)
Detonator MS-electric | MS-electric | MS-electric
detonator detonator detonator
Hole(EA) 10 20 10 | 20 | 8 |20 20
Total weight(kg) | 10 20 30 | 60 | 60 |150| 150

Fig. 1 Location of Blastmate Il
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Table 3 Blating data

No. Weight | Distance Velocity (mm/sec)
(kg) (m) Tran. | Vert. | Long. | PVS
1 0.96 260 0.254 | 0.254 | 0.127 | 0.311
2 0.96 240 0.254 | 0.254 | 0.254 | 0.381
3 0.96 240 0.508 | 1.02 | 0.889 | 1.14
4 0.96 200 0.238 | 0.254 | 0.159 | 0.302
5 0.96 200 0.222 | 0.191 | 0.222 | 0.286
6 0.96 62 1.89 | 1.84 | 1.92 | 2.57
7 0.96 58 1.21 1.1 1.3 1.46
8 0.96 90 129 | 1.1 1.38 | 1.65
9 0.96 95 0.968 | 0.937 | 1.3 1.49
10 0.96 130 0.508 | 0.381 | 0.381 | 0.524
11 0.96 135 0.508 | 0.508 | 0.381 | 0.582
12 0.96 65 279 | 14 | 1.65 | 2.93
13 0.96 70 279 | 1.78 | 1.78 | 2.97
14 3 260 0.381 | 0.254 | 0.254 | 0.475
15 3 260 0.381 | 0.254 | 0.254 | 0.421
16 3 240 0.381 | 0.508 | 0.381 | 0.684
17 3 240 0.381 | 0.508 | 0.381 | 0.582
18 3 240 0.254 | 1.02 | 0.508 | 1.02
19 3 240 0.507 | 0.762 | 0.762 | 0.95
20 3 200 0.349 | 0.365 | 0.349 | 0.445
21 3 200 0.317 | 0.429 | 0.492 | 0.508
22 3 61 1.3 | 2.14 | 244 | 2.56
23 3 60 1.83 3 3.75 | 3.81
24 3 95 1.92 | 227 | 2.75 | 2.94
25 3 107 1.54 | 2.62 | 232 | 3.24
26 3 136 0.635 | 0.762 | 0.635 | 0.823
27 3 148 1.14 | 0.762 | 1.14 1.31
28 3 70 546 | 2.54 | 2.79 | 5.61
29 3 82 3.81 | 3.05 | 343 | 458
30 7.5 236 0.889 | 1.27 | 0.762 | 1.51
31 7.5 237 1.02 | 14 | 1.02 | 1.67
32 7.5 238 0.889 | 1.14 | 0.889 | 1.2
33 7.5 226 0.635 | 0.762 | 0.889 | 1.05
34 7.5 227 0.762 | 1.14 | 0.839 | 1.2
35 7.5 228 0.762 | 1.27 | 0.762 | 1.31
36 7.5 196 127 | 1.65 | 1.78 | 2.13
37 7.5 197 1.14 | 2.16 | 1.78 | 2.34
38 7.5 198 1.02 | 19 1.4 | 2.02
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Fig. 2 Least-squares regression by tranverse velocity
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Fig. 3 Least-squares regression by vertical velocity
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Fig. 4 Least-squares regression by longitudinal velocity
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Fig. 5 Least-squares regression by PVS velocity

log(V)
! ANS Peak Vector Sum
- / Longitudinal
" /ﬁ
\.2 Vertical
0 - log(SD)

0N
. Tranverse
' A EISE

Velocity(mm/sec)

-1
Scale Distance(DAW)

Fig. 6 Comparison of the least-squares regression
with the regression of the Ministry of
Construction & Transportation

Table 4 Vibration prediction equation

Component Blasting vibration prediction equation
Tranverse V=2382.194 « (SD) 1356
Vertical V=2367.439 « (SD)” 132
Longitudinal V=_879.695 « (SD) '29
Peak vector sum V'=1599.942 « (SD)~ 1367
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Fig. 10 Reliability analysis of the PVS velocity

Table 6 Vibration prediction equation

Component | Reliability(%) | Vibration prediction equation
50 V'=382.194 « (SD)"!
90 V'=648.937 « (SD)~ 1356
Tranverse
95 V="154.012 « (§D)~ 1356
99.9 V'=1369.88 « (SD)"!
50 V=2367.439 « (SD)” %2
90 V=623.252 « (SD)” 1%
Vertical
95 V="723.961 » (SD)” '3
99.9 V=1313.78 « (SD)” %
50 V'=2879.695 « (SD)~ 152
90 V'=1466.788 « (SD) 1529
Longitudinal ;
95 V=1695.542 « (SD) 1%
99.9 V'=23018.019 « (SD)~15%
50 V'=1599.942 « (§D)~ 1367
— —1.367
Peak vector 90 V=992.674 « (SD) '
sum 95 V'=1144.989 « (SD) 1367
99.9 V'=2020.461 « (SD)~ 1367
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